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The reaction of 2,3-dimethylphenol with [Fe(DMF)3CI2J
[FeCI4J complex in different molar ratios yields
diarylmethanes, 4-(2' -hydroxy-3',4' -dimethylbenzyl)-
2,3-dimethylphenol 2, 6-(2' -hydroxy-3',4' -dimethyl-
benzyl)-2,3-dimethylphenol 4 and 4-(4' -hydroxy-2',3'-
dimethylbenzyl)-2,3-dimethylphenol 5 in addition to
4,4' -dihydroxy-2,2',3.3' -tetramethylbiphenyl 3 and
their polymeric products. The dimeric products have
been characterized by IR, MS and 'H NMR spectra.
Metal-ion oxidation of alkylbenzenes is now
widely used in the synthesis of diarylmethanes'.
However, metal-ion oxidation of phenols generally
leads to the formation of biaryls'. We now report
herein the synthesis of diarylmethanes by the
oxidation of 2,3-dimethylphenol using
[Fe(DMF)3CI2] [FeCI4] complex' in the presence of
DMF at reflux temperature.
The reaction of 2,3-dimethylphenol 1 and
[Fe(DMF)3CI2] [FeCI4] complex in 1:2 molar ratio
in the presence of DMF gave 4-(2'-hydroxy-3',4'-
dimethylbenzyl)-2,3-dimethylphenol 2, 4,4'dihy-
droxy-2,2' ,3,3' -tetramethylbiphenyl 3, and 4-(2'-
hydroxy- 3',4' -dimethylbenzyl)-2,3-dimethylphenol
4 respectively. However, when the molar ratio of 1
to the iron complex was changed to 1:4, an
additional product 4-(4' -hydroxy-Z' ,3' -dimethyl-
benzyl)-2,3-dimethylphenol 5 was also obtained
along with compounds 2, 3 and polymeric product.
The low yields of dimeric products may be due
their uncontrolled polymerization. The origin of
methylene group in the diarylmethanes may be
DMF rather than the disproportionation reaction,
which is supported by the fact that the reaction of 1
















All the melting points were recorded on Kofler
microscopical hot stage and are uncorrected. IR
spectra were recorded on a Pye Unicam SP 3-100
spectrophotometer, IH NMR spectra on 60 MHz
Varian A60D or 80 MHz Varian CFT-20 or 90
MHz FX-90 instruments using TMS as internal
standard and mass spectra on JEOL JMS-D300
spectrometer at 70 eV.
Reaction of 2,3-dimethylphenol with
[Fe(DMF)3CI2J [FeC14l
(i) In 1:2 molar ratio. 2,3-Dimethylphenol 1
(5g, 40.92 mmoles) was added to a solution of
[Fe(DMF)3CI2] [FeCI4] (44.49 g, 81.8 mmoles) in
DMF (100 mL). The reaction mixture was refluxed
for 10 hr and then 500 mL was added. The crude
product was extracted with ether (500 mL). The
ethereal layer was washed with water, dried
(anhyd. Na2S04) and evaporated to give a crude
mass (4.5 g) which was chromatographed on a
silica gel column. Elution of the column with light
petrol gave unchanged 2,3-dimethylphenol (2.15
g). Elution with petrol-benzene (2:3) gave a
fraction which crystallized from petrol-carbon
_tetrachloride into white crystals of 4-(2' -hydroxy-
3',4' -dimethylbenzyl)-2,3-dimethylphenol 2 (29
mg), m.p. 119-20° C: IR (KBr): 3340, 3010, 2940,
1585-1480, 1440, 1390, 1380, 1350, 1275, 1210,
1180, 1135, 1060, 1035, 910, 810, 800, 750, 670,
620 cm'; MS: mlz 256 (M+ 29, analysed for
C17H2002), 242(24), 136(10), 135(100), 134(13)
and 122(33); IH NMR (80 MHz, CDCI3): 02.14 (s,
JH, 3'-Me), 2.18 (s, 6H, 2,4'-Me), 2.24 (s, 3H, 3-
Me), 3.87 (s, 2H, -CH2-), 4.54 (s, 1H, 2'-OH),
4.68 is, 1H, 1-0H), 6.56 (d, J=9 Hz, 1H, 6-H),
6.68 (s, 2H, 5', 6'-H)" 6.81 (d, J=9 Hz, IH, 5-H).
~\.
Elution with petrol-benzene (1 :4) yielded white
solid which crystallized from benzene-acetone to
give 4,4' -dihydroxy-2,2' ,3,3' -tetramethylbiphenyl
34 (98 mg), m.p. 192-94°C. IR (KBr): 3320, 3000,
2940, 1580, 1440, 1380, 1345, 1270, 1200, 1180,
1130, 1060, 1035, 910, 810, 800, 740, 670 cm';
MS: mlz 242 (M+, 100, analysed for CI6HIS02),
227(39), 226(9), 212(33), 211(9), 121(7), 106(7);
IH NMR (60 MHz, DMSO-d6): 0 1.80 (s, 6H, 2,2'-
Me), 2.03 (s, 6H, 3,3'-Me), 6.57 (s, 4H, 5,5'6,6'-
H), 8.62 (s, 2H, 4,4'-OH).
Elution with benzene and crystallization from
petrol-benzene yielded white crystsals of 6-(2'-
hydroxy-3',4'-dimethylbenzyl)-2, 3-dimetylphenol,
4 (9 mg), m.p. 194-95°C. IR (KBr): 3250, 3000,
2900, 2840, 1480, 1440, 1330, 1250, 1185, 1150,
1070, 1030,940,900,840,810,800, 770, 670 em";
MS: mlz 256 (M+, 34, analysed for C17H2002),
136(10), 135(100), 134(11), 122(29); IH NMR (90
MHz, CDCI3): 02.15 (s, 6H, 2,3'-Me), 2.20 (s, 6H,
3,4'-Me), 3.81 (s, 2H, -CH2-), 6.54 (s, 4H, 4,5,5',
6'-H), 7.35 (s, 2H, 1,2'-0H).
Elution of the column with benzene ethyl
acetate (1:1) gave a polymeric mixture (100 mg).
(ii) In 1:4 molar ratio. 2,3-Dimethylphenol (5g,
40.92 mmoles) was added to the solution of
[Fe(DMF)3CI2] [FeCI.] (89 g, 163.68 mmoles) in
DMF nd the mixture refluxed for 10 hr. The crude
product (4.2 g) obtained on usual work-up was
chromatographed on silica gel column.2,3-
Dimethylphenol (0.5 g) was eluted with petrol.
Elution with petrol-benzene (2:3) afforded white
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crystals of 4-(4'-hydroxy-2',3'-dimethylbenzyl)-
2,3-dimethylphenol 5 (25 mg), m.p. 145-46°C.
IR(KBr): 3380, 2925, 1600, 1590, 1500, 1460,
1385, 1350, 1300, 1275, 1220, 1170, 1080, 1050,
1000, 885, 810, 785, 680 cm'; MS: mlz 256 (M+,
30 analysed for C17H2002), 136(10), 135(109),
134(7), 122(24), 107(5),91(7).
Elution with petrol-benzene (1:4) and benzene
respectively, gave compounds 2 (28 mg) and 3 (9
mg). Elution with benzene-ethyl acetate (1: 1) gave
a mixture of polymeric products (2.54 g).
Reaction of 2,3-dimethylphenol with
[Fe(DMF)3CI2] [FeCI4] in heterogenous medium
To a solution of iron complex (44.48 g, 81.8
mmoles) in 200 mL deaerated water, 2,3-
dimethylphenol (5 g, 40.92 mmoles) dissolved in
100 mL of ether was added. The reaction mixture
was stirred for 8 hr at room temperature. The
aqueous layer was then removed. The ethereal
layer was washed with water, dried (anhyd.
Na2S04) and evaporated to dryness. The crude
product (4.4 g) was chromatographed on silica gel
column. Elution with petrol gave 2,3-
dimethylphenol (2.9 g). Elution with petrol-
benzene (1:4) yielded a light pink solid which on
crystallization from benzene-acetone gave white
crystals of compound 3 (82 mg). Further elution
with benzene-ethyl acetate gave a mixture of
polymeric products (100 mg).
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